This study is the largest meta-analysis to date of Black-White mean differences in work performance. The authors examined several moderators not addressed in previous research. Findings indicate that mean racial differences in performance favor Whites (d ϭ 0.27). Effect sizes were most strongly moderated by criterion type and the cognitive loading of criteria, whereas data source and measurement level were influential moderators to a lesser extent. Greater mean differences were found for highly cognitively loaded criteria, data reported in unpublished sources, and for performance measures consisting of multiple item scales. On the basis of these findings, the authors hypothesize several potential determinants of mean racial differences in job performance.
For several decades, Black-White mean differences in job performance have been a concern to personnel practitioners and researchers. This topic is of interest to practitioners because mean racial disparities in work performance may lead to differential career advancement opportunities between races (Greenhaus & Parasuraman, 1993) . Furthermore, the discovery that mean racial differences in performance ratings can be attributed to bias increases organizations' vulnerability to legal scrutiny and may compromise organizational attempts to increase minority representation (Roth, Huffcutt, & Bobko, 2003) .
Among researchers, mean racial differences in job performance beg the question of which aspects of performance underlie these disparities. A related concern involves whether previous research conclusions generalize to newly accumulated data. Thus far, researchers know that, on average, Whites generally are judged to perform better on the job than their Black counterparts (ChungYan & Cronshaw, 2002; J. K. Ford, Kraiger, & Schechtman, 1986; Hauenstein, Sinclair, Robson, Quintella, & Donovan, 2003; Kraiger & Ford, 1985; Roth et al., 2003) . Standardized mean racial performance differences across these studies (d), measured in standard deviation units, range from a low of 0.24 (Chung-Yan & Cronshaw, 2002 ) to a high of 0.39 (Kraiger & Ford, 1985) . These wide disparities in the magnitudes of Black-White mean differences in performance suggest some unexplained variability in racial effects across investigations.
The limited examination to date of potential moderators warrants reexamination of mean racial differences in work performance. For example, virtually no meta-analytic studies have assessed the influence of data source (i.e., journals vs. unpublished sources such as technical reports, dissertations, etc.) or measurement level (i.e., single-item vs. multiple-item rating scales) on mean racial differences in work performance. In addition, we are unaware of previous meta-analyses that have explored simultaneously the relative impact of multiple moderators on the magnitude of racial effects on performance. The present study metaanalyzed Black-White mean disparities in work performance with substantially more data than earlier meta-analyses.
In the sections to follow, we discuss previous meta-analytic research on overall job performance criteria and key moderators assessed in past studies. Then, several previously unstudied moderators are introduced along with justification for their consideration in the current meta-analysis.
Meta-Analytic Research on the Racial Effects on Overall Job Performance Criteria
The initial stream of meta-analytic research on Black-White mean differences in work performance focused on composite ratings of performance, without examining racial effects on the individual dimensions that comprised these ratings. Kraiger and Ford (1985) sought to clarify the magnitude of racial effects on performance and introduced the first examined moderator of Black-White mean differences in work performance, the raterratee race interaction. Rater-ratee race effects are operative when raters assign higher ratings to ratees of the same race. The authors reported an overall effect size for field studies of 0.39 (k ϭ 64, N ϭ 16,149), corrected for criterion unreliability, favoring Whites. Also, they found that Black and White raters issued higher ratings to same-race ratees (Black raters: d ϭ Ϫ0.45, k ϭ 14, N ϭ 2,428; White raters: d ϭ 0.37, k ϭ 74, N ϭ 17,159). It should be noted that rater-ratee race analyses were collapsed across field and laboratory studies. Few studies involved Black raters, which prevented us from reanalyzing rater-ratee moderation here. In a second study, Waldman and Avolio (1991) examined Black-White mean performance differences using the General Aptitude Test Battery (GATB) validation study data set, and they found that Blacks received significantly lower ratings than their White counterparts. Supplemental analyses revealed that racial effects on performance were largely removed after controlling for cognitive ability, education, and job experience.
There are several reasons why the results of Kraiger and Ford (1985) and Waldman and Avolio (1991) may not be representative of current Black-White mean differences in overall job performance. First, these data preclude studies from the 1990s and beyond. Recent findings suggest that mean racial disparities in overall ratings of performance are substantially smaller than reported previously (d ϭ 0.27, k ϭ 37, N ϭ 84,295; Roth et al., 2003) . Second, the Kraiger and Ford data set contained a large number of civil service occupations, whereas Waldman and Avolio solely used the GATB database, which contains predominantly medium-to low-complexity jobs. These factors decrease the generalizability of findings. More recent data sets (Roth et al., 2003) and the current study include a broad array of occupations. Third, nearly 20 years ago, J. K. Ford et al. (1986) acknowledged that type of criterion impacts the magnitude of racial effects on performance measures. This suggests that overall performance composites may mask varying levels of racial effects on individual performance dimensions. Thus, the Kraiger and Ford and Waldman and Avolio studies offer an incomplete understanding of mean racial differences in work performance.
Additional Moderators of Racial Effects on Work Performance
A second stream of meta-analytic studies has investigated several additional moderators of Black-White mean differences in work performance. The principal moderators that have been studied include measurement method, criterion type, and the cognitive loading of criteria. During the present study, we conducted an initial examination of data source and measurement level as potential moderators of mean racial differences in job performance.
Measurement Method
Measurement method refers to whether performance criteria are measured objectively (using mechanical and/or quantified techniques) or subjectively (using ratings of performance based on judgment). It is assumed that objective performance data are less subject to racial bias than subjective evaluations of job performance such as supervisory ratings (J. K. Ford et al., 1986) . Potentially, bias in performance ratings can either favor or disfavor Blacks. Raters with negative stereotypes about Blacks could deflate their ratings and perpetuate mean racial differences in performance disfavoring them (T. Cox & Nkomo, 1986; Kraiger & Ford, 1985) . Accordingly, J. K. Ford et al. (1986) proposed that mean racial differences would be smaller for objective versus subjective criteria. Alternatively, raters may be motivated to inflate their ratings of Blacks to reduce the likelihood of legal scrutiny associated with low ratings (Kraiger & Ford, 1985; Mobley, 1982) .
Three meta-analytic studies have examined the measurement method moderator with equivocal results. J. K. Ford et al. (1986) reported similar effect size estimates for objective (d ϭ 0.21, k ϭ 53, N ϭ 10,222) and subjective (d ϭ 0.20, k ϭ 53, N ϭ 9,443) criteria. However, slightly larger mean racial disparities (favoring Whites) were obtained for subjective performance indicators such as units produced and complaints (d ϭ 0.22, k ϭ 20, N ϭ 4,130) than objective measures of these criteria (d ϭ 0.16, k ϭ 20, N ϭ 4,287). Measurement method did moderate mean differences on cognitive criteria such as training and job knowledge, with larger effect sizes obtained for objective measures (d ϭ 0.34, k ϭ 16, N ϭ 3,389) than subjective criteria (d ϭ 0.23, k ϭ 16, N ϭ 2,782). Racial mean differences for absenteeism criteria varied only slightly when measured subjectively (d ϭ 0.15, k ϭ 13, N ϭ 2,221) versus objectively (d ϭ 0.11, k ϭ 13, N ϭ 2,151).
Chung-Yan and Cronshaw (2002) found larger mean racial differences for subjective (d ϭ 0.30, k ϭ 57, N not reported) versus objective (d ϭ 0.12, k ϭ 30, N not reported) criteria. Roth et al. (2003) , on the other hand, reported larger Black-White mean differences for objective measures of quantity (d ϭ 0.32, k ϭ 3, N ϭ 774), job knowledge (d ϭ 0.55, k ϭ 10, N ϭ 2,027), and absenteeism (d ϭ 0.23, k ϭ 8, N ϭ 1,413) than subjective measures of these criteria (quantity: d ϭ 0.09, k ϭ 5, N ϭ 495; job knowledge: d ϭ 0.15, k ϭ 4, N ϭ 1,231; absenteeism: d ϭ 0.13, k ϭ 4, N ϭ 642). Effect sizes for quality criteria did not vary by measurement method (objective: d ϭ 0.24, k ϭ 8, N ϭ 2,538; subjective: d ϭ 0.20, k ϭ 10, N ϭ 1,811).
It is difficult to summarize the effects of measurement method based on the three studies reviewed above. Chung-Yan and Cronshaw (2002) showed that measurement method moderated effect sizes only for overall job performance criteria; however, J. K. Ford et al. (1986) and Roth et al. (2003) showed that method effects are confounded to some extent with criterion type (i.e., nature of performance measure). Subjective ratings resulted in larger mean racial differences in performance for noncognitive criteria and smaller mean differences for cognitive measures. A reversal of this trend occurred for objective performance indices. For comparative purposes, we revisit the issue of measurement method moderation using a larger data set than previous studies.
Criterion Type
Another research stream has explored criterion type as a moderator of racial effects on work performance. Criterion type refers to the nature of performance measures (e.g., productivity, job knowledge, and task and contextual performance). J. K. Ford et al. (1986) first addressed this issue using criterion categories that included performance indicators (e.g., units produced, accidents, and customer complaints), cognitive criteria (e.g., training and job knowledge), and absenteeism (e.g., absenteeism and tardiness). The authors failed to report overall effect sizes collapsed across subjective and objective measurement methods. Despite this concern, J. K. Ford et al. provided the first documented evidence of criterion-type moderation of Black-White mean differences in job performance. Specifically, the investigators found that cognitive criteria resulted in larger effect sizes than performance indicators and absenteeism criteria, regardless of whether performance was measured subjectively or objectively.
Three additional investigations provided insight into criteriontype effects on mean racial performance disparities (Hauenstein et al., 2003; Pulakos, White, Oppler, & Borman, 1989; Roth et al., 2003) . Pulakos et al. (1989) examined Black-White mean differences in work performance for three criterion types (i.e., technical skill and effort, personal discipline, and military bearing) among army enlisted personnel. Their results showed that White soldiers received significantly higher technical skill and job effort and personal discipline ratings than Blacks. Black enlistees, in turn, earned significantly higher military bearing ratings than their White counterparts.
The Roth et al. (2003) meta-analysis investigated a number of criterion-type categories including ratings of quality (e.g., number of complaints) and quantity (e.g., number produced), job knowledge, work sample, absenteeism, on-the-job training, and promotion. Effect sizes were largest for work samples (d ϭ 0.52, k ϭ 10, N ϭ 3,651), followed by job knowledge (d ϭ 0.48, k ϭ 12, N ϭ 2,460), promotion (d ϭ 0.31, k ϭ 7, N ϭ 1,404), ratings of quality (d ϭ 0.21, k ϭ 15, N ϭ 3,613) and quantity (d ϭ 0.21, k ϭ 8, N ϭ 1,268), absenteeism (d ϭ 0.19, k ϭ 11, N ϭ 2,376), and on-the-job training (d ϭ 0.14, k ϭ 2, N ϭ 132). Hauenstein et al. (2003) investigated Black-White mean differences in task performance and contextual performance. Task performance (e.g., ability to perform formal job tasks) is typically more dependent on cognitive ability than contextual performance (e.g., propensity to perform extrarole and prosocial behaviors), which is a function of personality (Borman & Motowidlo, 1993 Van Scotter & Motowidlo, 1996) . This led the authors to hypothesize larger racial effects for task versus contextual performance, as supported by their subsequent findings (task: d ϭ 0.37, k ϭ 10, N ϭ 18,481; contextual: d ϭ 0.27, k ϭ 10, N ϭ 1,634).
During the current study, we reanalyzed the moderating effect of criterion type for task, contextual, work samples, overall job performance, on-the-job training, absenteeism, and promotion criteria using a larger number of effect sizes than previous studies. To this list of performance measures, we added academy training, personality-applied social skills, job knowledge tests, turnover, salary, accidents, and commendations-complaints.
Cognitive Loading of Criteria
Previous meta-analytic researchers have offered the post hoc hypothesis that the cognitive loading of criteria is a potential moderator of mean racial differences in work performance (J. K. Ford et al., 1986; Roth et al., 2003) . To our knowledge, this hypothesis has never been formally tested. The cognitive loading of criteria connotes the degree that a criterion measure is correlated with cognitive ability (i.e., criterion-related validity). Some workrelated criteria may be more dependent on cognitive ability than other criteria, which may have implications for the magnitude of racial effects. This is likely because cognitive ability is the single best predictor of job performance (Schmidt & Hunter, 1998) , and White job incumbents earn significantly higher mean cognitive ability test scores than Blacks (d ϭ 0.90, k ϭ 13, N ϭ 50,799; Roth, BeVier, Bobko, Switzer, & Tyler, 2001) . In contrast, racial mean score differences on personality measures are negligible (Bobko, Roth, & Potosky, 1999; Schmitt, Clause, & Pulakos, 1996) , and cognitive ability is weakly related to personality (Bobko et al., 1999) . The implication of these findings is that criteria with high cognitive loadings may result in large racial effects. In contrast, criteria that are highly correlated with personality may be less cognitively saturated and therefore inversely related to the magnitude of Black-White mean effect sizes.
Personnel theory, as well as research findings reviewed earlier, support the thesis that criterion types vary in their cognitive (and personality) loadings, which correspond to the size of racial effects on job performance. For instance, Borman and Motowidlo (1993) theorized that task performance is most dependent on cognitive ability, and contextual performance is a function of personality. Accordingly, Hauenstein et al. (2003) reported larger racial effects for task versus contextual performance measures. Similarly, Pulakos et al. (1989) found that ratings of a cognitive criterion (i.e., technical skill and job effort) favored Whites, whereas a noncognitive performance dimension (i.e., military bearing) favored Blacks. J. P. Campbell, McCloy, Oppler, and Sager (1993) reasoned that effective work sample performance requires declarative knowledge (knowledge about facts and things) and procedural knowledge (knowing what to do). The acquisition of declarative knowledge is largely dependent on general mental ability (Ackerman, 1988), why Roth et al. (2003) found large racial effects on work sample performance. Hunter (1983) theorized, and later research supported (Hunter, 1986; Schmidt, Hunter, & Outerbridge, 1986) , that cognitive ability is related to job performance through the acquisition of job knowledge. The significant association between job knowledge and cognitive ability (r ϭ .45; Hunter, 1986) may underlie the large Black-White mean differences in cognitive criteria and objective job knowledge criteria reported by J. K. Ford et al. (1986) and Roth et al. (2003) , respectively. Other criteria, such as absenteeism, may be less influenced by cognitive ability, which explains the small racial effects obtained in prior research (J. K. Ford et al., 1986; Roth et al., 2003) .
Data Source
An additional issue we examine is whether racial effects on job performance vary as a function of the source of performance data. Data source is previously unexamined as a potential moderator of mean racial differences in job performance. Publication bias has been raised as an issue in meta-analytic research (Phillips, 2004; Rothstein, 2003) . Meta-analytic results will be distorted when the effect sizes in data available to researchers differ from those found in unpublished or otherwise unavailable data. In an exploratory fashion, we examine data source as a potential moderator of mean racial differences in work performance.
Measurement Level
Measurement level is another unstudied plausible moderator of Black-White mean differences in job performance. Measurement level refers to whether performance data were collected utilizing single-item or multiple-item scales. Potentially, scale-level ratings of job performance constructed from single-item ratings of multiple performance dimensions are more reliable than single-item ratings taken in isolation. Unreliability in single-item criteria may underestimate population-level racial effects on performance ratings (Hunter & Schmidt, 1990 , 2004 . Although measurement level is not a theoretically meaningful moderator, we felt it worth-while to examine its potential effects on Black-White mean differences in work performance.
The Present Study
The current investigation further assesses the magnitude of Black-White mean differences in work performance. We feel that this study adds to the personnel literature in a number of ways. First, our study represents the largest and most comprehensive meta-analysis to date of mean racial differences in work performance. Second, these additional data enable us to provide more stable effect size estimates for criterion-type categories whose results have been based on few studies in past research (e.g., work samples, task performance, and contextual performance). Third, our large data set also allowed us to analyze interactions among multiple moderators. Last, we consider several unexamined moderators that may influence mean racial differences in work performance.
Method

Sample of Studies
We used a series of methods to gather studies appropriate for inclusion in our meta-analysis. First, we searched the PsycINFO, ABI/Inform, Social Sciences Index, Educational Resources Information Center, and Dissertation Abstracts databases for articles and theses-dissertations that may contain useful data. Searches were performed using the keywords job performance, performance ratings, performance evaluation, criteria, validation, and combination of keywords (e.g., racial differences and job performance, performance ratings and race). Second, we consulted previous meta-analyses to identify studies for inclusion (e.g., Chung-Yan & Cronshaw, 2002; J. K. Ford et al., 1986; Kraiger & Ford, 1985; Roth et al., 2003) . Third, performance appraisal and test validation researcherspractitioners were solicited to provide performance data from unpublished data sources. Lastly, we performed manual searches of industrialorganizational psychology, organizational behavior, and testing-oriented research journals (e.g., Academy of Management Journal, Educational and Psychological Measurement, Journal of Applied Psychology, and Personnel Psychology) . Using these methods, we identified a total of 146 studies.
Criteria for Inclusion
Eight decision rules were used to evaluate studies for inclusion in the meta-analysis. First, studies were included if they provided supervisory ratings of job performance and/or performance data from personnel records with means, standard deviations, subgroup sample sizes or other statistics such as F tests that enabled the computation of effect sizes. Several investigations were eliminated for failing to provide necessary statistical indices (e.g., C. L. Moore, MacNaughton, & Osburn, 1969; Thompson & Thompson, 1985; Vosburgh, 1988) .
Second, data were only extracted from studies that contained incumbent work performance, turnover records, and/or academy training performance. Studies that used (a) job applicants (e.g., Cascio & Phillips, 1979) , (b) college student samples (e.g., Bigoness, 1976; Feldman & Hilterman, 1977; Hall & Hall, 1976; Hamner, Kim, Baird, & Bigoness, 1974; Outtz, 1977; Rotter & Rotter, 1969; Schmitt & Lappin, 1980) , (c) ratings generated from videotaped performance (Brugnoli, Campion, & Basen, 1979) , and (d) upward, peer, or self-appraisals (e.g., J. A. Cox & Krumboltz, 1958; deJung & Kaplan, 1962; Grant-Vallone, 1998; Schmidt & Johnson, 1973) were not included in the meta-analysis.
Third, studies were selected if employee performance data were reported separately for Black and White subgroups. Therefore, investigations that collapsed performance ratings across several minority groups were excluded (e.g., Cascio & Valenzi, 1978; Feild, Bayley, & Bayley, 1977; Kesselman & Lopez, 1979; Morstain, 1984; Toole, Gavin, Murdy, & Sells, 1972) .
Fourth, we only analyzed performance data used for criterion-related validation studies and/or administrative, personnel decision-making purposes. Studies that collected performance data for developmental purposes were discarded (e.g., Goldstein, Yusko, Braverman, Smith, & Chung, 1998; Mount, Sytsma, Hazucha, & Holt, 1997; Tuzinski & Ones, 1999) .
Fifth, if data were reported in two sources, we only used the data from one source. Using this decision rule necessitated the exclusion of several data sets. For example, Sample 1 data from Clevenger, Pereira, Wiechmann, Schmitt, and Harvey (2001) were also used in Pulakos and Schmitt (1996) . As a result, Sample 1 from Clevenger et al. (2001) was not included in meta-analytic estimates. Similarly, we excluded data from Pulakos, Schmitt, and Chan (1996) and Pulakos and Schmitt (1995) because each of these investigations contained data reported in Pulakos and Schmitt (1996) .
Sixth, similar to Roth et al. (2003) , we eliminated studies subject to range enhancement. In such cases, criterion data were collected in a way that artificially expands the range of performance. Data from one study (Baehr, Saunders, Froemel, & Furcon, 1971) were excluded because the researchers purposely sampled police incumbents from the upper and lower thirds of performance distributions, which would lead to overestimates of racial mean effect sizes.
Seventh, we only included data from studies in which Black and White employees worked in the same organization, as suggested by Roth et al. (2003) . Failure to satisfy this decision rule required us to eliminate data from Study 4 of Kirkpatrick, Ewen, Barrett, and Katzell (1968) .
Lastly, we eliminated criterion data if they failed to describe actual work and/or training performance. Thus, days of vacation and education and training score criteria from Neidt (1968, Samples 1 and 3) and garnishments per year (Samples 3 and 4) were omitted. Unlike Roth et al. (2003), we did not eliminate studies that obtained data from organizations that adhered to affirmative action programs or studies that collected data from firms in which racial groups differed in their opportunity to perform job duties (e.g., Black and White police officers assigned to policing sectors with differential crime rates). Specifically, we analyzed data from Bartlett et al. (1977) , Kraiger (1981) , and Mills (1990) that were excluded from the Roth et al. (2003) study. In our view, the inclusion of these studies will increase the generalizability of our results. Furthermore, the presence of affirmative action programs and/or differential opportunity to perform in firms does not indicate biased performance ratings per se.
Using the above selection criteria, we judged 97 studies as acceptable for inclusion in the meta-analysis. Our 97 studies exceed the 36 studies included in Roth et al.'s (2003) recent study. Comparison of the studies included in our meta-analysis with Roth et al.'s (2003) study showed that the two meta-analyses shared 28 studies, whereas Roth et al. (2003) included eight studies we were unable to acquire. Barring these eight studies, our meta-analysis contains data from an additional 61 studies not included in the Roth et al. (2003) meta-analysis. This is an important strength of the current investigation, because our substantial additional data allow for more precise estimation of racial effects on job performance. A significant source of the sample size difference between the two metaanalyses is that we gathered a greater number of unpublished data sources than Roth et al. (2003) . A potential implication is that the estimates reported, for at least some criterion-type distributions, may vary from those reported by Roth et al. (2003) , because publication bias distorts effect sizes in meta-analytic research (Rothstein, 2003) . Most of our unpublished data were derived from the GATB data set and a number of consulting firms, particularly Hogan Assessment Systems. In addition, we examined three moderators not considered by Roth et al. (2003) , namely the cognitive loading of criteria, data source, and measurement level. On the basis of these factors, the present study is most comparable with Roth et al. (2003) for assessing the magnitude of effect sizes from published articles and conference presentations.
Data Coding
Each study was read to search for moderators and other characteristics of interest to our investigation. The coding schemes used to categorize moderators and study characteristics are explained below.
Criterion type. Using both the job performance taxonomy developed by Borman and Motowidlo (1993) and Roth et al.'s (2003) 11-category scheme, two independent coders (one a business management doctoral student and the other a master's level industrial-organizational psychologist) assigned each performance measure to 1 of 12 job performance categories listed in Table 1 or to measures of academy training performance or turnover. An intercoder agreement of 92% was obtained, and Patrick F. McKay resolved any coding discrepancies.
Our criterion-type coding scheme differed from Roth et al.'s (2003) scheme in several ways. First, we subsumed ratings of quality, quantity, and job knowledge within the task criterion category when performance data represented core tasks associated with a given job. We felt this decision was justified for several reasons. Measures of quantity of output were of low frequency in our data set, which would reduce the stability of effect size estimates derived for these criteria as a separate category. In addition, quantity criteria represent core performance in such jobs as manufacturing and sales, meaning that these indices are reflective of task performance. Also, Roth et al. (2003) obtained identical effect sizes for quantity and quality criteria (d ϭ 0.21), and their effect size distributions overlapped considerably (0.14 -0.27 for quality and 0.03-0.40 for quantity).
Ratings of job knowledge were classified as task criteria because these measures were defined in source documents as evaluations of incumbents' effective use of job knowledge in completing job tasks, and not their extent of knowledge per se. In our view, this conception of job knowledge is more representative of task proficiency as defined by Borman and Motowidlo (1993) and qualitatively different than the extent of knowledge as measured by objective job knowledge tests. Roth et al. (2003) found that subjective measures of knowledge resulted in smaller effect sizes than objective measures (subjective d ϭ 0.15, objective d ϭ 0.55), which supports our rationale for treating ratings of job knowledge separately. An implication of this decision is that effect sizes for task criteria may be elevated to the extent that ratings of job knowledge are cognitively loaded.
A second way that our classification scheme differed from Roth et al.'s (2003) is that organizational citizenship behaviors and other established measures of contextual performance (e.g., interpersonal facilitation) were coded using definitions provided by Borman and Motowidlo (1993) . Third, criteria that did not sort neatly into the contextual performance category were classified as personality-applied social skills measures, because these criteria were ratings of incumbents' work-related personality traits or interpersonal skills (e.g., even tempered, gets along with fellow employees). This decision was based on whether the performance measures were developed as indicators of contextual performance as described in source studies. Huffcutt, Conway, Roth, and Stone (2001) stated that interview ratings of personality constructs and applied social skills are associated such that social skills reflect inherent personality tendencies. Furthermore, the authors reported that personality and applied social skills resulted in similar levels of racial effects on interview ratings (e.g., extroversion: d ϭ 0.18, k ϭ 3, N ϭ 1,333; interpersonal skills: d ϭ 0.22, k ϭ 6, N ϭ 1,733), so we felt justified in placing these criteria in the same category.
Fourth, we sorted job knowledge tests into a unique category. We believe that this classification corresponds to Roth et al.'s (2003) job knowledge-objective criterion category. It should be noted that job knowledge tests used in the evaluation of training academy performance were included here as well. Fifth, training measures were subdivided into (a) academy training criteria based on the scholastic learning of job duties in a classroom setting (e.g., final academy grade) and assumedly more dependent on cognitive ability and (b) on-the-job training conducted on the job site with lower cognitive requirements (e.g., final field performance rating). Sixth, absenteeism-lost time criteria included both attendance and lateness data given their conceptual overlap as measures of employee work withdrawal behaviors (Blau, 1994; Koslowsky, Sagie, Krausz, & Singer, 1997) . Finally, salary was considered a separate criterion domain from promotion because salary increases do not require promotion, whereas the obverse is usually true.
Measurement level. For each performance measure, data were coded to distinguish single-item dimension ratings from composite, scale-level ratings comprised of multiple job performance dimensions that are summed Cognitive loading of criteria. For each sample, the cognitive loading of criteria was defined as the Pearson product-moment correlation coefficient between cognitive ability test scores and work performance criteria. Not all samples that provided a mean racial difference effect size contained cognitive loading of criteria data. Thus, these samples were not included in cognitive load analyses.
Data source. Data source was coded by Patrick F. McKay and represents the type of reference source from which data were extracted. Sources of reported data included journal articles, doctoral dissertations, conference papers, and unpublished technical reports. We also received some primary study data sets used to calculate effect sizes, such as data from 34,219 individuals who participated in the GATB validation studies. Results of these analyses were classified as unpublished technical reports because of their lack of public availability.
Measurement method. Performance data were coded as either gathered from objective, quantified measures of performance (e.g., number of absences) or subjective supervisory ratings of performance. The coders agreed 99% on measurement method codes, with discrepancies resolved by Patrick F. McKay.
Calculation of Effect Sizes
We conducted a psychometric meta-analysis of standardized mean differences (Hunter & Schmidt, 1990 , 2004 . Analyses were performed in SAS using code adapted from Arthur, Bennett, and Huffcutt (2001) . We verified the accuracy of our analyses by comparing the program output with that produced by Schmidt and Le's (2004) psychometric metaanalysis software. For the effect size estimates (d) reported, positive ds mean that Whites' performance exceeds Blacks', whereas negative ds mean that Blacks outperformed Whites.
In our meta-analysis, we focused on uncorrected effect sizes to provide conservative conclusions regarding the magnitude of Black-White mean differences in work performance; however, data tables also include effect sizes corrected for measurement error to allow comparability with previous meta-analytic studies. The procedures used to compute these corrected effect size estimates are explained briefly. Roth et al. (2003) assumed reliabilities .8 and .6 for objective and subjective criteria, respectively; therefore, we used these values for objective and subjective criteria measured at the scale level. Because item-level reliabilities rarely exceed .25 (Hunter & Schmidt, 1990) , we estimated the reliability of single-item measures, assuming that scale-level measures were composed of five items. This assumption is conservative because most performance scales contained more than five items. Then, using scale-level reliability estimates, we applied the Spearman-Brown formula to estimate reliability for single-item subjective and objective measures, and we corrected effect sizes using the resulting upper-bound reliability estimates of .23 and .44, respectively.
To examine the cognitive loading moderator, we conducted correlated vectors meta-analyses (Jensen, 1998) . These analyses computed the correlation between mean criterion cognitive loading and mean criterion racial difference effect size vectors, weighted by sample size, in which each sample is the unit of analysis. A positive correlation indicates that the size of mean racial differences in performance increases as the cognitive loading of criteria increases. To compare with cognitive loading results, we conducted correlated vectors analysis examining the correlations between personality dimensions and criteria (i.e., personality loading of criteria) and their relationship with mean criterion racial difference effect sizes. The six personality factors examined were conscientiousness (i.e., degree that one is dependable or disciplined), emotional stability (i.e., extent that a person is self-confident and calm), agreeableness (i.e., degree that one is sensitive to others), ambition (i.e., degree that an individual is hardworking), openness (i.e., degree that one is curious and eager to learn), and school success (i.e., extent that a person has high achievement orientation; J. Hogan & Holland, 2003) . We note that all personality loading of criteria data came from unpublished technical reports from Hogan Assessment Systems. Although many employers contributed data to this personality data set, analyses conducted by a single consulting firm are likely to involve similar procedures and assessment devices. As a consequence, the data gathered might be less variable than data collected from multiple sources.
In addition, we assessed the correlations between each of the five moderators and effect sizes. Because criterion type, measurement level, measurement method, and data source are nominal variables with multilevel classifications, their relations with effect sizes are reported as multiple correlations. The multiple correlation for criterion type was corrected for shrinkage using the formula provided by Cohen and Cohen (1983) . Cognitive loading and personality loading are continuous measures, so their associations with effect sizes represent bivariate correlations. Many studies did not report cognitive ability or personality validity data; therefore, cognitive loading and personality loading results are available for only a subset of the data. Furthermore, no studies contained both cognitive ability and personality measures, which prevented us from directly comparing cognitive load and personality load moderating effects within studies.
Effect Sizes per Sample
Effect size estimates are presented such that one effect size is reported for each sample. Most studies included criteria from only one type category, whereas several investigations contained data from multiple categories (e.g., Johnson, 2001) . In these instances, we included multiple effect sizes that corresponded to each criterion-type category. In those rare samples in which a given criterion type contained both subjective and objective criteria, we estimated effect sizes separately for each measurement method. A few studies included a single criterion type (e.g., contextual performance) measured at both the single-item and scale levels (e.g., Huck & Bray, 1976; Johnson, 2001) . To examine measurement level moderation, we included two effect sizes to summarize both single-item and scale-level measurement effects.
Results
We focus our reporting on uncorrected effect sizes as conservative estimates of mean racial differences in work performance. Where applicable (i.e., academy training results), separate mean effect size estimates are provided for analyses that incorporated or excluded large sample studies. Investigations with samples that exceeded 2,000 employees were identified as large sample studies, in line with Roth et al.'s (2003) recommendation. Also, results are categorized by those including and excluding effect sizes from the GATB data set. Because these data include a preponderance of medium-and low-complexity jobs, analyses containing these data may influence effect size magnitudes. The Department of Labor used the same or similar procedures to collect GATB data from many private employers that hired workers registered with the United States Employment Service. Accordingly, these data may provide better control over study-specific extraneous variation than the rest of our data. Also, because we had all "individual observation" GATB data as of August 2003, effect sizes that we calculated from this data set were not likely affected by publication bias. For these reasons, whether effects were drawn from the GATB database may serve as a moderator. Table 2 presents results pertaining to Black-White mean differences in job performance summarized across criteria, excluding academy training and turnover measures. The mean Black-White difference in performance is 0.27 favoring Whites, which is identical to the estimate reported by Roth et al. (2003) . This summary effect size is nearly twice as large for GATB studies (d ϭ 0.40, k ϭ 179) than no-GATB studies (d ϭ 0.21, k ϭ 393); however, GATB studies only included work performance data measured at the scale level, whereas no-GATB studies contained a mixture of single-item and scale-level criteria. A more appropriate comparison of GATB and no-GATB studies is presented for scale-level overall job performance criteria results (see Table 7 ), which shows that the corresponding effect sizes are similar in magnitude (ds ϭ 0.40 and 0.35, respectively). As shown in Table 2 , military studies resulted in substantially smaller racial effects on performance (d ϭ Ϫ0.09, k ϭ 5) than no-military studies (d ϭ 0.28, k ϭ 567).
Black-White Mean Differences in Job Performance
Moderator Analyses
We proposed that five moderators would influence mean racial differences in work performance, including criterion type, cogni- Tables 2, 3 , 6, and 7. As reported in Table 3 , academy training measures resulted in substantial Black-White mean differences (d ϭ 0.46). Whites obtained training proficiency scores-ratings that are nearly one half standard deviation higher than Blacks. Eliminating large sample studies (k ϭ 2) from analyses results in an even larger effect size (d ϭ 0.65, k ϭ 23). Academy training effect sizes varied on the basis of whether data were collected in military (d ϭ 0.42, k ϭ 3) versus nonmilitary or civilian (d ϭ 0.66, k ϭ 22) settings. In addition, we found that mean racial differences in academy training proficiency were smaller for non-GATB (d ϭ Table 4 ). This estimate should be interpreted cautiously because it is based on few effect sizes (k ϭ 6). Because all turnover criteria were involuntary termination measures, it appears that organizations, on average, are less likely to fire Black employees. Table 6 presents correlated vectors meta-analytic findings that summarize the relative strength of relationship between the five moderators and mean racial job performance difference effect sizes. Our findings show that Black-White mean differences in work performance are most strongly moderated by criterion type (R ϭ .40), followed in order by the cognitive loading of criteria (r ϭ .34), data source (R ϭ .30), measurement level (R ϭ .28), and measurement method (R ϭ .10). Overall, the five moderators accounted for 38% of the variance in mean racial differences in job performance (R ϭ .62). Although our correlational analyses provide a useful overview of moderator strength, Tables 2, 3, 6, and 7 present the magnitude of mean racial effect size differences within moderator and nested moderator groups. Table 2 shows that mean racial differences in job performance are greatest for job performance measures highly dependent on cognitive ability (Hunter, 1983; McCloy, Campbell, & Cudeck, 1994) or its correlate, declarative knowledge (Ackerman, 1988) , which includes work samples and job knowledge tests (ds ϭ 0.42 and 0.53, respectively). This result did not hold for task performance criteria (d ϭ 0.21). Our estimate for job knowledge tests is similar to the objectively measured job knowledge estimate reported by Roth et al. (2003; d ϭ 0.55 , k ϭ 10, N ϭ 2,027), whereas the effect size for work samples is somewhat lower than the value obtained by those authors (d ϭ 0.52, k ϭ 10, N ϭ 3,651). The discrepancy between work sample effect sizes is likely the result of our analysis of a larger number of effect sizes (k ϭ 23). Seemingly less cognitively loaded measures such as contextual (d ϭ 0.13), personality-applied social skills (d ϭ 0.07), and absenteeism-lost time (d ϭ 0.09) criteria, as well as overall job performance (d ϭ 0.35), resulted in smaller racial effects on performance. Compared with Roth et al. (2003; d ϭ 0.19 , k ϭ 11, N ϭ 2,376), our effect size for absenteeism-lost time criteria is smaller in magnitude, perhaps because of our inclusion of absence and lateness data in this category and a larger number of effect sizes (k ϭ 20). The relationship between criterion type and cognitive load may explain variability in the magnitudes of effect sizes across various criterion categories. Table 8 reproduces mean racial difference effect sizes  from Table 2 and includes the mean cognitive loading value for each criterion. Correlated vector analyses revealed that the mean effect size and mean cognitive load vectors are highly related (r ϭ .66). The correlation drops to .60 after weighting it by the number of studies (k) analyzed.
In contrast, findings for personality loading run counter to the cognitive loading results, as expected. All six personality loadingeffect size vector correlations are negative, which indicates that Note. All data are single-item ratings and objective measurement method. CI ϭ confidence interval; PVA ϭ percentage of variance accounted for by sampling error. a Given the more homogeneous study characteristics found in the data from Hogan Assessment Systems, the source for most of the personality data, measurement level, measurement method, and data source were constants in this analysis. This restricts the multiple R to a level lower than it would be if the variance of the three variables were not zero.
highly personality saturated criteria are associated with reduced Black-White mean differences in job performance. Emotional stability is most strongly correlated with effect sizes (r ϭ Ϫ.46), followed by conscientiousness (r ϭ Ϫ.23), ambition (r ϭ Ϫ.17), school success (r ϭ Ϫ.17), and agreeableness (r ϭ Ϫ.06). The reversed pattern of findings between cognitive loading and personality loading of criteria is suggestive that the cognitive loading and personality loading of criteria may be inversely related. In other words, performance measures with high correlations with cognitive ability have low, near-zero, positive correlations with personality. Overall, the six personality variables accounted for 31% of variance in effect sizes (R ϭ .56). Data source was explored as a potential moderator of mean racial differences in work performance. Data source moderation would be evident if journal outlets show lower magnitude effect sizes than unpublished sources such as dissertations, conference papers, and technical reports. Our findings provide some support for this proposition. Table 2 shows that mean racial job performance effect sizes, summarized across criteria, are greater for conference papers (d ϭ 0.38) and technical reports (d ϭ 0.34; no GATB d ϭ 0.27) than journals (d ϭ 0.17), dissertations (d ϭ 0.12), and books (d ϭ Ϫ0.01). Data source effects appear to vary on the basis of criterion type and measurement level, as shown in Tables 3 and 7. Measurement level refers to whether work performance data were gathered from single-item or multiple-item scales, assuming that the latter are more reliable than the former. Accordingly, we expected Black-White mean differences in job performance to be larger for scale-level versus single-item criteria. Measurement level results are presented in Tables 2, 3 , 6, and 7. As reported in Table 2 , findings for measurement level, collapsed across all job performance criteria, suggest some evidence of moderation. Mean racial differences in job performance are over twice as large for criteria measured by scales (d ϭ 0.33) than with single items (d ϭ 0.15). The direction and magnitude of measurement level effects on mean racial differences in performance become less clear when considered for specific criterion-type categories (see Tables 3, 6 , and 7). Support for measurement-level moderation is clearly evident for overall job performance (single-item d ϭ 0.15, scale-level d ϭ 0.37) and absenteeism-lost time criteria (single-item d ϭ 0.07, scale-level d ϭ 0.48), but effect sizes did not vary markedly for single-item versus scale-level measures of task (ds ϭ 0.19 and 0.25, respectively), contextual (ds ϭ 0.12 and 0.14, respectively), and work sample (ds ϭ 0.44 and 0.41, respectively) criteria. Conversely, the direction of racial effects reversed from singleitem to scale-level measures of on-the-job training (ds ϭ 0.45 and Ϫ0.81, respectively) and personality-applied social skills (ds ϭ 0.14 and Ϫ0.02, respectively).
Measurement method addresses whether work performance is measured subjectively with ratings of performance or objectively scored using mechanical or quantified techniques. Evidence provided in Table 5 suggests that measurement method has a relatively low impact on mean racial differences in work performance (R ϭ .10). Summary results for this moderator presented in Table  2 
Discussion
Our investigation represents the largest meta-analysis to date of Black-White mean differences in work performance. We assessed mean racial disparities in performance using a greater number of effect sizes for a number of criterion-type categories. In addition, we analyzed the effects of several previously unstudied moderators. Very similar to Roth et al.'s (2003) recent meta-analytic study, we found that the Black-White mean difference in job performance is just over one fourth of a standard deviation in magnitude favoring Whites (d ϭ 0.27; see Table 2 ). With respect to job performance, and contrary to earlier meta-analyses (J. K. Ford et al., 1986; Kraiger & Ford, 1985) , it appears that mean racial differences in work performance have decreased over the years. Possibly, two concerns, one methodological and the other societal or legal, may underlie this trend. First, Roth et al. (2003) identified range enhancement (i.e., the collection of data from extremely high-and low-performing employees) as a factor that may upwardly bias racial effect size estimates. Failure to consider this source of inflated mean racial differences in performance in past research may explain why effect sizes are smaller in more recent studies. Second, passage of the Civil Rights Act of 1991 outlawed posttest scoring adjustments and quota hiring (without court order), practices previously used in some work contexts to increase minority representation. The use of differential hiring standards across racial groups appears to exaggerate mean racial differences in job performance (e.g., Bartlett et al., 1977; Kraiger, 1981) , so merit-based selection is likely to reduce racial effects on job performance (Maxwell & Arvey, 1993; Silva & Jacobs, 1993) .
Moderators of Black-White Mean Differences in Job Performance
Of the five moderators examined in our investigation, the most influential for Black-White mean differences in job performance were, in order, criterion type, the cognitive loading of criteria, data source, measurement level, and measurement method. Collectively, the five moderators accounted for 38% of the variance in effect sizes summarizing mean racial differences in performance. Clearly, we failed to account for 62% of effect size variance. Additional research is needed to examine possible sources of this unexplained variance.
In the sections below, we turn to the pivotal question for scholars and practitioners examining mean racial differences in job performance: Why do Black-White mean differences in job performance exist? During our discussion, we highlight study findings that are relevant to the question at hand.
Why Do Black-White Mean Differences in Job Performance Exist?
It should be noted that our presentation here is largely speculative. All of our conclusions should be subjected to additional research scrutiny. Potential explanations for racial effects on job performance include mean racial differences in cognitive ability, rating bias, opportunity bias, and rating purpose, as discussed further below.
Mean racial differences in cognitive ability. Criterion type and the cognitive loading of criteria were the two most potent moderators of racial effects on job performance. As shown in Table 8 , the magnitude of criterion-type effect sizes was strongly and positively correlated with cognitive loading. A logical inference from these findings is that mean racial differences in cognitive ability may underlie these effects (e.g., Roth et al., 2001) .
To the extent that mean differences in cognitive ability correspond to racial effects on performance, a potential organizational response is to develop performance measures that capture both job-relevant cognitive and noncognitive criteria. We found that racial effects on performance are clearly smaller for criteria with low cognitive loadings (e.g., contextual performance, personalityapplied social skills) than those with high cognitive loadings (e.g., job knowledge tests and work samples). Several authors have been critical of criterion development efforts that focus too narrowly on cognitive and psychomotor aspects of performance, to the exclusion of job-relevant noncognitive criteria (e.g., contextual performance) that contribute to effective job performance (Goldstein, Zedeck, & Goldstein, 2002; Murphy, 1996; Raymark, Schmit, & Guion, 1997) . This critique is especially relevant considering the increased emphasis on team-based work and customer service in many jobs in today's economy.
We offer two caveats concerning the expansion of the job performance domain to include less cognitively loaded criteria. First, supervisors may already include such criteria in their ratings of overall job performance, as reported in research showing that contextual performance ratings are correlated with both formal and informal supervisory evaluations of job performance (Borman & Motowidlo, 1997; Van Scotter, Motowidlo, & Cross, 2000; Werner, 1994) . Thus, the usefulness of noncognitive criteria in decreasing Black-White mean differences in job performance may be greatest in organizational settings in which supervisors do not consider noncognitive performance dimensions when rating their subordinates.
Second, organizations must ensure that noncognitive performance factors can be defended as job related. Federal guidelines on employment practices and cumulative court cases in the United States determine what are considered acceptable job performance dimensions (Malos, 1998) . Contextual performance is often defined as extrarole behavior and thus might be viewed by the courts as inappropriate criteria. Likewise, Malos (1998) stated that legally defensible performance appraisal systems should include behavioral versus trait-based criteria, which preclude personality traits as job performance measures. The use of job analysis to identify job-relevant noncognitive criteria should increase their defensibility as performance measures (e.g., Raymark et al., 1997) .
Rating bias. An additional potential cause of Black-White mean differences in job performance is rating bias. Negative stereotypes of and discrimination against Blacks may lead raters to deflate their ratings, resulting in mean performance differences disfavoring them (T. Cox & Nkomo, 1986; Kraiger & Ford, 1985) . Alternatively, assigning low ratings to Blacks may arouse legal concerns about claims of employment discrimination. In response, raters might be motivated to inflate Blacks' ratings, resulting in lower racial effects on performance, possibly even favoring Blacks (Kraiger & Ford, 1985; Mobley, 1982) .
Although measurement method failed overall to moderate racial effects on job performance, we obtained slight evidence of variability in effect sizes by method. For work samples, this effect may indicate racial bias against Blacks, as effect sizes were larger for subjective than objective criteria measured at the single-item level (d ϭ 0.52 vs. 0.39). Though outside of the job performance domain, measurement method comparisons for academy training criteria also disadvantaged Blacks. Larger racial effects were obtained for subjective than objective indices, summarized overall (d ϭ 0.51 vs. 0.41) and measured at the scale level (d ϭ 0.62 vs. 0.41). Conversely, an indication of rating bias favoring Blacks is our finding that effect sizes for absenteeism (measured at the single-item level) were smaller for subjective (d ϭ Ϫ0.01) versus objective (d ϭ 0.11) measures. These conclusions must be qualified, because some of these measurement method comparisons were based on few samples. In sum, organizations should provide contexts that reinforce and reward rating accuracy (Murphy & Cleveland, 1995) to reduce the influence of rating bias on BlackWhite mean differences in job performance.
Opportunity bias and rating purpose. Finally, opportunity bias and rating purpose are two plausible determinants of Black-White mean differences in job performance. Opportunity bias is evident when members of racial subgroups differ in their opportunity for work success. Rating purpose concerns whether performance ratings are collected for use in making administrative decisions or for research such as criterion-related validity studies (Murphy & Cleveland, 1995) . Rater leniency is typically greater for administrative versus research ratings. Our data set did not allow evaluation of these two determinants here, so subsequent research is needed to assess their impact on mean racial disparities in job performance.
Limitations
There are five limitations of our investigation that warrant attention. First, findings for several criterion-type categories were based on very few effect sizes (e.g., salary, promotion, and accidents). A small number of studies increase the possibility that they are randomly unrepresentative of all possible studies (i.e., secondorder sampling error). Also, having few studies restricts the number of hierarchical analyses that can be conducted. Specifically, results from a small number of investigations increase the likelihood that untested moderators might influence findings. Therefore, conclusions regarding these criteria should be viewed as tentative, until more data accumulate.
Second, results reported for the cognitive loading moderator were based on a smaller subset of our overall data set. This occurred because many of the studies included here did not use cognitive ability tests (see Terpstra & Rozell, 1997, for possible explanations) . Although the correlated vectors analyses were based on 291 samples, some of our results reported within criterion-type categories were drawn from analyses of few effect sizes. In addition, none of the studies assessed included both cognitive ability and personality test data, so we were unable to compare the moderating effects of cognitive loading and personality loading directly within single studies. This is a topic in need of research. However, we are hopeful that investigators improve their reporting of relevant study statistics to aid future meta-analytic research efforts.
A third limitation is that we did not examine the moderating effects of validation study design (i.e., predictive or concurrent). Most of our data came from concurrent criterion-related validity studies. There are few studies of mean racial differences in job performance outside the context of a concurrent study, which prevented us from sorting studies by validation study design. Future meta-analytic investigators should assess the impact of study design on mean Black-White differences in work performance.
A fourth shortcoming is that we failed to examine HispanicWhite mean differences in work performance, yet Roth et al. (2003) treated this topic. Similar to these authors, we found it difficult to obtain studies with sizable numbers of Hispanic employees, which prevented us from conducting meaningful moderator analyses.
A final limitation is that our corrections for measurement error were approximate. The corrections did not entertain the probability that the reliability of job performance criteria varies across studies. These differences across studies in measurement error may have contributed to unexplained variance in the distribution of mean racial work performance difference effect sizes. Our inability to more accurately estimate the reliabilities of criteria also led us to interpret observed effect sizes rather than corrected effect sizes. Thus, our findings are conservative estimates of the magnitude of mean racial differences in job performance.
Conclusions
Across criterion categories, Black-White mean differences in work performance are evident. For job performance, the differences are slightly more than one fourth of a standard deviation in magnitude, favoring Whites. Criterion type and the cognitive loading criteria were the first and second most potent moderators of effect sizes, respectively. These two moderators are highly related in that the cognitive loading of criterion type varies with mean racial differences in job performance. Racial mean disparities were also moderated by data source, as effect sizes were generally smaller in published versus unpublished sources, and data level, with larger mean differences occurring for scale-level rather than single-item criteria. Given the importance of the topic, we strongly encourage research into the causes of and possible remedies for mean racial differences in performance.
